R-C-NH-CH-CH 

\B \A \ CHj 

0=C — N — CH-COOH 
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SIDE CHAIN 



NONPROPRIETARY 
NAME 





CH2 — Penicillin G 



OCHo— Penicillin V 



OCH 




OCH 



Methicillin 



jp=^ Oxacillin 

\ Jl ii Cloxacillin 
f^2 '^O'^^CHj (Rj = CI;R2 = H) 

Dicloxacillin 
(Rj = R2 = CI) 




OC2H5 



Nafcillin 



R 




CH— 
I 

NHo 



Ampicillin 
(R = H) 

Amoxicillin 
(R = OH) 



a- 



CH— 
COOR 



Carbenicillin 
(R = H) 

Carbenicillin indanyl 
(R = 5—indonol) 



CH 

I 

COOH 



Ticarcillin 
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C/y— Mezlocillin 

NHCO 
I 



CH — 
I 

NHCO 
I 

^N'>^0 Piperacillin 
I 

^2^5 



FIGURE 5 CONT'D 



FIG. 6 A 



COMPOUND 
(TRADE NAMES) 



1 

h O^^Y-^2 

coo- 

Cephem nucleus 



First— Generation 

Cephalothin 

(KEELIN) 



N: 



Cefazolin . ^ 

(ANCEF. KEFZOL. others) yj/^y^/ 2 



■CHoOC C 

N — N 



Cephalexin 
(KEFLEl KEFLEX) 

Cefadroxil 

(DURICEF. UL TRACEF) 



CH — 



NH': 



CH- 
I 

NHr> 



-CHj 



-CHj 



Secon d- Genera tion 

Cefamandole 
(MANDOL) 

Cefoxitin 
(MEFOXIN) 

Cefaclor 
■ (CECLOR) 

Cefuroxime 
(KEFUROX. ZINACEF) 

Cefuroxime axe til % 
(CEFTIN) 

Loracarbef ++ 
(CEFZIL) 

Cefonicid 
(MONOCID) 



Cefotetan 
(CEFOTAN) 




CH- 
I 

OH 



^S^CHn— 



CH — 
I 



NH^ 



^O^C — 



OCHj 





CH- 
I 

NHr 



CH- 
I 

OH 



0 

II 

HOOC 



CH2S 



N—N 
I 

CH^ 



—CH2OC 



—CI 



—CH2OC 



NHr 



0 



NHr 



—CI 



N—N 

CH2SO J 



:c=c 



N—N 
I 

CH, 



/ 

Rj-C-NH-l-f^" 



coo- 

Cephem nucleus 



COMPOUND 
(TRADE NAMES) 



R 



1 



/?' 



Second-Generation CONTINUED ' 



Ceforanide 
(PRECEF) 




CH2 — 
CH2NH2 



CH2S 



N—N 
I 

CH2COOH 



Th ird— Gen era tion 

Cefotaxime 

(CLAFORAN) 



N — rr-C- 

A JT I' 
H^N^S^ N^ 

2 ^OCH^ 



—CH2OC 



■,0 

^CH: 



Cefpodoxime 
proxetil** 
(VAN TIN) 



N — n-C- 

H^N^S^ N^ 
^ ^OCH. 



■CH2OCHJ 



Ceftizoxime 
(CEFTZOX) 



N — n-C- 
HnN^S^ N^ 



'OCH. 



Ceftriaxone 
(ROCEPHIN) 



N — n-C- 

H^N^S^ N^ 
^ ^OCH. 



HjC^^.N^OH 
CH2S-^N^0 



Cefoperazone 
(CEFOBID) 



HO 




CH— 
I 

NHCO 
I 

O^N^ 



A/' 
I 



N — N 

CH2S^N'^ 
CH, 
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COMPOUND 

(TRADE NAMES) Rj 

Third— Gen era t/on 
(continued) 

N — n~^~ 

Ceftazidime ^ »,AoJ' Jl 1/ 

(FORTAZ. others) ^2^ ^ ^ ^ OC(CH^) ^COOH ^ ' 

F ourth - Gen era tion 

N — rr-C- H^C^ 

Cefepime 




^ "OCHj 



+ Cefoxitin, a cephomycin, has a -OCHj group at position 7 of 
cephem nucleus. 

^ Cefuroxime axetil is t/ie acetyfoxyetfiyf ester of cefuroxime. 

++ Loracorbef, o carbacephem, lias a carbon instead of sulfur at 
position 7 of cephem nucleus, 

* * Cefpodoxime proxeul has a -C00CH(CHj)0C00CH(CHj)2 group 
at position 4 of cephenn nucleus. 
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" \ a/ J^r"^ — {linker 
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H ^ 5- 
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^ yN~<^f^ Cephem 
-OH 
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OH 
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O Q^OH 
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H S- 



R4 
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HO A b 
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LINKER 
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H S. 



0 J^OH 
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HjC 

Carbppenem q 




^% OH 




CHj 

0 Carbppenem 



LINKER 



Pen em 



^^"^Q ^ Carbopenem 



HjC 

Carbopenem q 




0 fr^^ Penam 
0 



Pen em 




W-R ^ LINKER 
OH 



S fHl 



OH 




Penem 




W-f^ ^UNKERV ^R^ 
OH ^ 




0 Penam 
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Likewise: 

Oxacephem - Ceph em 
Oxacephem—Cephom* 
Oxacephem —Penom 
Oxacephem -Pen em 
Oxacephem - Carbopenem 
Oxacephem - Carbacephem 
Oxacephem — Trinem 
Oxacephem— Monobactam 
Oxacephem-Monabactam ' 

Likewise: 

Carbacephem —Cephem 
Carbacephem -Cepham' 
Carbacephem -Penam 
Carbacephem -Penem 
Carbacephem - Carbopenem 
Carbacephem - Carbacephem 
Carbacephem — Trinem 
Carbacephem —Monobactam 
Carbacephem —Monobactam* 



Likewise: 

Trinem - Ceph em 
Trinem - Cepham ' 
Trinem -Penam 
Trinem -Pen em 
Trinem - Carbopenem 
Trinem - Carbacephem 
Trin em — Trin em 
Trinem-Monobactam 
Trinem -Monobactam ' 

Likewise: 

Mon ob act am - Ceph em 
Monobactam-Cephahn ' 
Mon ob ac t am - Pen am 
Mon ob ac t am - Pen em 
Monobact am - Carb op en em 
Mon ob ac t am -Mon ob ac tarn 
Monobactam-Monobactam ' 
Monobactam-Monobactam ' 



FIG. 8B 
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r3 jJJ ^ 

^ ylf ^^J^ r4 ^linker] nhms 



Cephem 



H2N- 



Glycopeptide 
(Vancomycin) 



Cephenri 0 




O 



r4^ linker 



^OH Glycopeptide 
(Vancomycin) 

'NIHMe 



H H 



Cephem' ^ ^ 




Me y 

■ ^~ ^\ r^OH Glycopep tide 

(Vancomycin) 

^NH2 



0 



LINKER 



MeHN^ 



Me 



Glycopeptide ^^X.N^^^ 
in) ] — f /? 



(Vancomycin^ 



LINKER 



H2N- 



0 



Glycopep tide 
(Vancomycin) 




Cephem * 



Cephem' 



Cephem ' 
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HjC 
Carbopenem 




^- {LINKER 

OH 



0 



MeHN 



2 Glycopeptide 
(Vancomycin) 



Pen em 




^^"/?^ H LINKER 1 ^^-^^ v^A. Glycopeptide 
' * (Voncomycin) 



NHMe 



Penam 




N ^ Glycopep tide 

OH ^ Vancomycin ) 



Likewise Glycopeptide Antibiotic Linked to these 
betolactam Antibiotics: 

Oxocephem— Glycopeptide Antibiotic 
Trinem- Glycopeptide Antibiotic 
Carbacephem- Glycopeptide Antibiotic 
Monobactam- Glycopeptide Antibiotic 
Monobactam*- Glycopeptide Antibiotic 



FIG. 10 



